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ACTUAL k'EIGHT AND BALANCE REPORT 

BOILERPLATE NO. 1 

COrJn.IAND MODULE FOR LAND AND WATER IMPACT 

INTRODUCTION 

Boilerplate No. 1 Command Module actual weight and balance deter- 
mination was conducted by the Apollo Weight Control Group personnel a t  
the Space and Information Systems Division of North American Aviation, 
Inc. The weight and balance took place on March 15, 1963. 

The Weight, Balance and Ine r t i a  Summary presents data fo r  the im- 
pact condition. 
center of gravi ty  with the forward heat shield je t t i soned  and the drogue, 
p i lo t ,  and main chutes deployed. 

This condition simulates the Command Module weight and 

Changes due t o  s t ruc tura l  rework, ballast adjustments and shortages 
a re  incorporated and summarized on the ac tua l  weight and balance sheet 
(page 3) as corrections. 
page 4.. 

These corrections a r e  provided i n  d e t a i l  on 

Additional ac tua l  weight and balance determinations w i l l  be made 
i n  the f i e l d  a t  various times and w i l l  be incorporated as an appendix 
t o  t h i s  report. 
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43.5 
50.0 
96.6 
40.0 
43 a 0  
50.0 
loo .o 
44. 6 
43.3 

37.3 

COiiRECTIONS 

0.0 
0.0 
0.0 
0.0 

23.0 
Urn 5 
0 e o  

0.3 
0.0 

4.7 

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE 

BOILERPLATE NO. 1 

LESS: Stee l  Bal las t  Plate 

*Couch Platform 
Hard Point 

PLUS: Battery, Case an6 Mount 
Camera and Mount 
Simulated Airlock 
Wiring and Accell. (Est.) 
Timer and Mount 
Targets 
Sling (GSE) 
Ballast  

*Couch Platf  o m  

CORRECTION TOTAL 

WEIGHT 

184 
24 

1093 

25 
35 
15 
100 

5 
21 
65 

233 
lo93 

291 
- 

*A change i n  spacecraft couch conditions a f t e r  
the ac tua l  weight and balance neccessitated movement 
of the couch platform t o  provide maximum stroke i n  
2-Z footward direction. 
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- INTRODUCTION 

The enclosed da ta  i n  Appendix ( A )  presents the  weight, center  of gravity,  and 
i n e r t i a  f o r  Boi lerplate  Number 1, Impact Drop Test Number 69. These da ta  a re  
based upon ac tua l  weight and balance determinations, except the  i n e r t i a  values, 
performed by t h e  Weight Control Group on 13 February 1964. 

Page 8 indica tes  t he  items t h a t  were missing a t  t he  time the  ac tua l  weight and 
balance was performed, but a re  t o  be added for t he  drop t e s t .  The t o t a l  of 
these missing items a re  a l so  shown on page 7 i n  addition t o  the items t o  be 
removed. 

The correction values f o r  t he  zero readings have been accounted fo r  i n  the  
average reading column on page 7. The e lectronic  weighing k i t  ca l ibra t ion  
correct ions a r e  indicated on page 7. 

A weight breakdown f o r  t h e  configuration of Boi lerplate  Number 1 i s  presented 
on page 9. 

A s ingle  load c e l l  pull-up weight w a s  performed p r i o r  t o  the  ac tua l  weight 
and balance determination and d i r ec t ly  afterwards with i d e n t i c a l  r e s u l t s  of 
8850 pounds, a f t e r  t h e  zero and kit ca l ibra t ion  correct ions were made, 
i s  a d i r e c t  comparison t o  the  transferred gross weight of 8843.5 pounds a s  
shown on page 7. 

This 
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APPROVED: 

PROJECT 0 FICE 

*Weight of Fwd. F i t t i n g s  Deducted (-35 Lbs) 
ACTUAL T.?EIGI-IT & BALANCE Nans: Kesaler & HI& eS 

Date: 13 Feb 1961 E3l22RPLA'IE NO. 1 

a 
Transfer to Vch?tclo Reference Axss 

Y =  (UT= A.R~I)(cos 29"- 4 ' )  - (VERTICAL m1)(8h 29"- 4') 

2 = (LATERAL A I u v l ) ( ~ i n  29"- 4 ' )  + (VERTICAL ARM)(cos 29"- 4') 
! 
I 
i 

y =  ( 2.98 )( e87406 ) - ( 5.33 )( .US3  es -.08 

= ( 2.98 )( e48583 ) + ( 5.33 )( e87406 ) IEI 6.28 
c 

0 
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HISSIMG ITEMS SWARY 

BOILERPLATE NO. 1 

QUICK RELEASE SLING 

COUCH PLATFORM STRUTS 

COUCH PLATFORM STRUTS 

COUCH PLATFORM STRUTS 

CANERA 

CAMERA 

HARD LINE (Wiring) 

B k T ‘I‘dRY 

W I O V E  CEPJTER CRUSH-RIB 

TOTAL FIISSIYJG ITEMS 

bEIGHT 

72.0 

31.5 

23.0 

15.0 

15.0 

11.0 

45.0 

15 .O 

-8.0 

219.5 

CESTZ 
xc 

100.0 

63.8 

58.4 

23.2 

18.5 

57.7 

51.0 

18.0 

25.0 

64.6 

OF G 
Y 

0.0 

0.0 

0.0 

0.0 

-37 0 

-28.9 

0.0 

7.5 

0.0 

-3.7 

0.0 

9.7 

-38.6 

-37.2 

28.0 

-34.5 

-42.0 

48.5 

66.0 

-7.9 

~ 

7200 

2010 

1343 

348 

278 

63 5 

2295 

270 

-200 

U179 -820 

- 

306 

-888 

-558 

420 

-380 

-1890 

728 

528 

-1734 

These items were missing a t  the  time of the ac tua l  weight and balance, but w i l l  be 
i n s t a l l e d  p r i o r  t o  the drop t e s t .  
the  center  of grav i ty  values a re  calculated.  

The weightsof these items are ac tua l  weights and 
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\.Y'EIGHT BREAKDOWN 

COMMAND MODULE 

BOILERPLATE NO. 1 

TOTAL COMMAND I O D U L E  

B A S I C  STRUCTURE 

QUICK RELEASE S L I N G  

CFEW SYSTEN 
COUCH - LOAD PLATFORM 
COUCH - S T F U T S  

E L E C T R I C A L  AND INSTRUMENTATION 
C M R A S  AND MOUNTS 
DEFLECTION BEAM IMDICATOR 
BATTERY AND MOUNT 
W I R I N G  AND INSTRUMENTATION 

BALLAST 
INTERNAL 
EXTERNAL 
A F T  HEAT S H I F L D  

9 

8799 

4919 

72 

1196 
1126 

70 

240 
50 
55 
25 
110 
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APPENDIX (B) 

INTRODUCTION 

The enclosed da ta  i n  Appendix (B) presents the  weight, center  of g rav i ty  and 
i n e r t i a  f o r  Boi lerplate  No. 1, Dynamic Flotat ion Test. These da ta  a r e  based 
on an ac tua l  weight and balance determination performed by the  Weight Control 
Group a t  the  drop tower, on 20 A p r i l  1964. 

Since the  las t  drop t e s t  of Boi lerplate  No. 1, the  a f t  bulkhead t h a t  had 
previously been cut  out w a s  re- instal led t o  prevent water leakage. 
dummy impact a t tenuat ion s t r u t s  f o r  the a f t  heat sh ie ld  a t tach  were re - ins ta l l -  
ed, i n  l i e u  of the  external  a t tach ring. 
f o r  the  weight increase due t o  these modifications. 

The 

No b a l l a s t  adjustments were made 

The HU-041 Revere CS-17 Force Indicator  w a s  used f o r  t h i s  weight and balance 
determination. The ca l ib ra t ion  corrections a r e  accounted f o r  on page 12. 

A weight breakdown f o r  t he  configuration of Boi lerplate  No. 1 is presented 
on page 13. 

10 
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Approved : 

Weight of F'wd. Fittiws Deducted (-35 1bs . )  

ACTUAL I ; T T G T  6c E U J C E  Nvric:J. A. 
rnE?2ULTE HO. 1 Date: 20 3 

Aft Jx!r Position 

1024c 
Transfer to Vehicle Reference Axes 

Y = (LKERiAL AF??.~)(cos 29"- 4 ' )  - (VZ3,TICA.L AFU4)(sh 29"- 4 ' )  

2 = (LATEzlrlL A_IX)(sin 29"- 4 ' )  + (VZRTICAL ARvl)(cos 29"- 4 ' j  
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WEIGHT BREAKDOWN 

COMMAND MODULE 

BOILERPLATE NO. 1 

STRUCTURE 

BASIC STRUCTURE* 

SECONDARY STRUCTURE 

In terna l  Bal las t  
External Bal las t  
Aft Heat Shield Bal las t  

CREW SYSTEM 

LOAD PLATFORM - Couch 
IMPACT ATTENUATION - Couch 

INSTRUMENTATION 

ELECTFUCAL POWER SYSTEM 

MANUFACTURING VARIATION 

COMMAND MODULE WEIGHT 

1362 
644 
366 

1126 
100 

NOTE:* Basic s t ruc ture  does not include the forward cover. 

5538 

2372 

1226 

45 

30 

17 

9228 
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